The surface water quality and level of metal contents in the contamination of the Toplluha river sediment were determined by means of statistical techniques and pollution indicators. The samples of water and sediments were taken in five different locations along the Toplluha river in the spring period 2013 and 2019 using standard methods for analysis. International standards (WHO 2004) were used to assess the quality of water. The samples of water in some of the locations were above these criteria levels. The heavy metal contents in the sediment were in the following order: Cu > Zn > Cr > Ni > Pb > Cd. For the evaluation of the heavy metal content, some factors were applied: enrichment factor (EF), pollution load index (PLI) and index of geoccumulation (Igeo). Cu and Pb have a significance enrichment according to the calculated EF values. The Igeo index values for Cu and Zn were at a higher level. The PLI index values were at a progressive high level from stations S3 to S5. Therefore, the preliminary treatment of the discharging waters is indispensable.
INTRODUCTION
Surface water, especially the quality of the waters and sediments of rivers is an important issue for evaluating the influence in humans. Anthropogenic chemicals can pollute special sources and degrade the ecosystem which influences the public health [Tepe & Çebi, 2017; Ustaoğlu, et al. 2017 ]. Many studies have been carried out on the surface waters in rivers with the purpose to control, prevent and monitor the water quality [Boyd, 2003; Tepe, et al., 2005 , Wang, et al., 2013 . Monitored alteration can be carried out by physico-chemical parameters [Varol, et al. 2012 ], a few studies intended to attribute more causes to these variations [Morán-Tejeda, et al. 2011 ]. The differences in the water quality parameters are important in recognizing the important contributors [Tepe, 2009; Wu, et al., 2018] . The assessment of the analyzed physico-chemical parameters can be performed by comparison with national or international limit values. Using alternative techniques, such as multivariate statistical methods, enables assessing the water quality and environmental status of the study area [Ustaoğlu, et al., 2019] . Contaminated sediment matrix compared to the water column, creates a hazard in the ecosystem for a long time [Kara, et al. 2017 ]. Sediments play a role as a sink for heavy metals and other contaminants [Singh, et al. 2005 ]. Compared to the water column, the sediment layer is stationary and in the stable condition that prevents rapid re-suspension in the water and dissolution of biochemical pollutants [Yu, et al. 2016 ]. The Toplluha river is located in the southeastern part of the White Drin basin. In the southern part, the river is bordered by the catchment of the Lepenc and Prizren rivers, in the eastern is bordered by the river bifurcation, in the northeastern part of Carraleva river catchment, located in the northern part of the Mirusha river catchment, and in the western part of the Drin river [Shehu, et al., 2014] . The total length of the river is about 37 km and merges with Drini i Bardhë. Along this length, the river receives pollution from different sources. The agricultural run-off from the catchment area drains into the river directly or from its tributaries. Moreover, it receives wastewater and industrial water from the city of Suhareka and many villages. The purpose of this study was to analyze and interpret the data set obtained in 2013 and 2019.
MATERIAL AND METHODS
The study of this area was carried out in the spring of 2013 and 2019 at the same stations by taking the water samples and sediments from five different stations along the Toplluha river ( Fig. 1 ). In the same sampling sites, the samples of water and sediment were taken in the spring season of the 2019 year. The sampling bottles were washed with acid a day before sampling. The sampling bottles were washed by using 1-3% HCl solution, rinsed with re-distilled water and finally were dried [Boyd and Tucker, 1992] . At the depth of 50 cm from surface water, the samples were taken and transported by the fridge to the laboratory for analysis. The sediment samples were taken at a depth of approximately 15 cm by mass of 200 g, using a portable sampler (Windaus-Labortechnik. GmbH&Co.KG.d-38678 Clausthal-Zellerfeld). The sediment was taken from the catcher, then the mass was divided into four pieces, a small amount of mass was taken from each piese and then mixed. The sediment samples transferred in a fridge to the central laboratory of the Chemistry Department, Faculty of Mathematical and Natural Sciences -University of Prishtina -Kosovo. The sediment samples were dried for 30 days at room temperature than in oven at 45 °C for 48 h to gain constant weight. The dried samples were then ground using a mortar and sieved through 0.045 mm, DIN 4188 sieve. The first station was located in a place called Buqallë (the "KT Solid"), at an altitude of 449.8 m, with coordinates: 42.370697, 20.876796. The second station was in the neighborhood of Bajraktari at the altitude of 392 m and the following coordinates: 42.357559, 20.835257. The third station of Toplluha Stream was in the middle of Suhareka town, at the latitude of 372 m, with the coordinates: 42.355916, 20.820561. The fourth station was beyond 0,216 km, at an altitude of 271 m and coordinates: 42.354766, 20.811004. The fifth station was at a long distance past 17.8 km with coordinates: 42.288032, 20.674592 in the bridge of Pirane village, before the Toplluha river joins with Drini i Bardhë. The Toplluha river receives domestic and industrial waste from The Suhareka and their vicinities. The wastewater from these activities is not treated and discharged directly into the river.
Physicochemical analysis
According to the standard methods [APHA/ AWWA/WEF, 2012], the water samples were collected, and transported to laboratories. The water samples were collected in polyethylene bottles of three-liters for quantifying chemical properties. The water sample bottles were coded by date and sampling sites.
Before filling, the sampling bottles were rinsed several times with the water from the sampling point and transported to the laboratory in the fridge. In order to analyze BOD 5 , the glass bottles were used washed with 1-2% HCl solution, rinsed with re-distilled water and then dried. The chemicals used were of analytic grade, p.a. The following parameters of water quality: temperature (T), pH, dissolved oxygen (DO), saturation dissolved oxygen (DOS), electrical conductivity (EC), total dissolved solids (TDS) were measured with: WTW 340i instrument, aqualytic pc Compact Instruments, pHmeter CONSORT C830 instrument. COD, TOC, BOD 5 , PO 4 3-, P tot , NH 4 + , NO 2 -, Cl -, SO 4 2-, NO 3 -, N anorg , N org , N total , surfactants (detergents) were measured with S.F.M. SECOMAMA UV Instruments, photometry WTW S-12.
Sediment heavy metal analysis
The concentration of sediment heavy metals was determined according to the EPA Method 3050B (SW-846): Acid Digestion of Sediments, Sludge's, and Soils. In the research, 1 g of the oven-dried and sieved sediment samples were digested with 5 ml HNO 3 +10 ml HF +10 ml HClO 4 under warm conditions until completely dissolved. The samples were filtered through a 0.45 µm filter prior to the analysis. The calibration standards were prepared from a multi-element standard (Fluka analytical, Germany). The samples were analyzed three times for heavy metal concentrations as mg kg −1 dry weight using an AAS instrument (Analytik Jena ContrAA 300, Germany).
Assessment of sediment contamination
The pollution load index (PLI), contamination factor (CF), enrichment factor (EF) and geoaccumulation index (I geo ) were used to determine the metal contamination in the sediments of the Toplluha river. According to [Suresh, et al., 2011] , it can be calculated as an integral approach of the pollution load index of heavy metals and assess the sediment quality. The PLI is defined as the nth root of the multiplications of the contamination factor of metals (CF).
For assessing the quality of sediment, the PLI index provides a simple comparative means. The value of zero indicates unpolluted, a value of one indicates baseline levels of pollutants and above one indicates progressive deterioration of the sediment [Tomlison, et al., 1980] . Where CF metals is the ratio between the content of each metal to the background values (background value from Dutch list) in sediment and content of each metal from the samples of the study area in sediment, CF metals =C metal / C background The contamination factor values are interpreted as follows: CF < 1 indicates no or low pollution; 1 ≤ CF < 3 is moderate pollution; 3 ≤ CF < 6 is considerable pollution; and CF ≥ 6 is very high pollution [Hakanson, 1980; Kadhum, et al., 2016] . In order to assess the degree of pollution from heavy metals, the index of the geoaccumulation (I geo ) can be determined. According to [Muller, G, 1969] , I geo is interpreted and calculated as follows:
where Cn is the measured concentration in the sediment for the analyzed metal n, Bn is the background value for the metal n and factor 1.5 is used due to of possible variations of the background data of lithological variations. [Rudnick and Gao, 2003 ].
The value of the geoacumulation index was interpreted as I geo ≤ 0-practically unpolluted; 0 ≤ I geo ≤1-unpolluted to moderately polluted; 1 ≤ I geo ≤ 2-moderately polluted; 2 ≤ I geo ≤ 3-moderately to heavily polluted; 3 ≤ I geo ≤ 4-heavily polluted; 4 ≤ I geo ≤5-heavily to extremely polluted and 5≤ I geo -extremely polluted.
The values of enrichment factor (EF) of heavy metals have commonly been used to assess the anthropogenic pollution. Fe was chosen as the normalizing element to identify the anomalous metal contributions [Yang, et al., 2003 ]. The EFs were calculated using the following equation: EF = (C / Fe) sample / (C/Fe) background , where (C/Fe) sample and (C/ Fe) background represent the heavy metal to Fe ratios in our study and in the background sample, reference ERR respectively. Generally, the enrichment factor (EF), can be interpreted as: <2: minimal; 2-5: moderate; 5-20: significant; 20-40: very high; >40 extremely high [Zhang and Liu, 2002 ; Andrews and Sutherland, 2004].
Statistical analysis
The data were statistically analyzed using the Minitab 16 package. The results of heavy metals in water and sediment were calculated by using the means and standard deviations. Microsoft Excel 2010 software was used for other calculations.
RESULTS AND DISCUSSION
The annual mean of the measured water parameters with their minimum, maximum and standard deviation values in the period 2013 and 2019 were shown in (Table 1) . Additionally, the differences among parameters were indicated with superscripts. The annual mean of water quality parameters: temperature, pH, DOS%, DO mgL -1 , and TUR in two periods were not significantly different between the stations in the Toplluha river (p > 0.05). On the other hand, EC, WSS, TSS, COD, BOD 5 , TOC, NH 4 4 3-, P tot , Cl -, and SO 4 2were significantly different between the sampling sites (p < 0.05, Table. 1). While assessing the relationships among water quality parameters the Pearson Correlation Index was used ( Table 2 ). Through the size of coefficient, the relation is defined as follows; 0.9-1; highest, 0.7-0.89; higher, 0.5-0.69; medium, 0.26-0.49; low, 0.0-0.25; very low. In the case of a decrease in a parameter by an increase in other parameters, usually displayed negative values constitute an inverse relation. For example, a high negative correlation between dissolved oxygen saturation and all other parameters except Turbidity and water-soluble solids was observed. The same correlation occurred between dissolved oxygen and other parameters. On the other hand, minimum and maximum positive correlations were shown at EC: 0.134-0.957, WSS: 0.333-0.835, TSS:
0.535-0.816, COD: 0.570-0.931, BOD 5 Figure 2 shows the dendrogram of Euclidian distance and means similarities of 22 physicochemical parameters between the sampling sites in the Toplluha river. According to the obtained results, the similarities between sampling sites appear to be gathered in two clusters.
The obtained results show a significant similarity between the sampling sites, even though Explanation: T -temperature, pH -log hydrogenium ion, DOS -dissolved oxygen saturation, EC -electrical conductivity, WSS -water soluble solids, TUR -turbidity, TSS -totalsuspended solids, COD -chemical oxygen demand, BOD 5 -biological oxygen demand, TOC -total organc carbon, DET -detergents(surfactants), NH 4 +ammonium ion, NO 3 --nitrate ion, NO 2 --nitrite ion, Na norg -anorganic nitrogen, N org -organic nitrogen, N tot -total nitrogen, PO 4 3--phosphate ion, P tot -phosphorus total, Cl --chloride ion, SO 4 2--suphate ion.
they are divided into two groups. The total heavy metal concentrations for each sampling site found in water in this study and comparison to the WHO water standard (2004) are shown in Explanation: see Table 1 .
domestic system influence the variation of the heavy metal concentrations [Alam, K., 2003 ]. The mean concentration of Cu, Mn, Ni, and Cr was found lower but Pb, Zn, and Cd were higher in the Toplluha river than the WHO water standard (2004). As shown in Table. 4, the concentration of total heavy metals in the sediment at all sampling sites of the Toplluha river was much higher than Dutch Target and Intervention Values, 2000 (the New Dutch List). The mean concentration of total heavy metals in sediments was in the decreasing order of Cu > Zn > Cr > Ni > Pb > Cd. The mean concentration of Cu in the sediment was observed as 374.2 mg/kg which was higher than (D.L) the values 36 mg/kg. The anthropogenic activities such as the treatment of agricultural land with fertilizers and Cu pesticides might influence a higher concentration of Cu. The Zn concentration in the sediment was found as 345.8 mg/kg, which was higher than (D.L) values of 140 mg/kg. However, the high level of Zn indicates its higher input, which might have originated from the urban and industrial wastes. The Cr concentration in the sediment was observed 243.6 mg/kg which was higher than (D.L) values of 100 mg/kg. A higher concentration of According to the CF shown in Figure 3 ; the sediment pollution level of river was found as in low pollution (CF˂1) class, Cd, other metals-Ni, Pb, and Cr were found in moderate pollution (1 ≤ CF < 3 ), Cu in considerable pollution (3 ≤ CF < 6) and Zn in very high pollution (CF ≥ 6). The calculated (PLI) pollution load index values of metals in the sediment are summarized in Figure 4 ranging from 0.64 to 3.44 and confirming that the sediments of the studied river were a baseline to progressive deterioration (PLI>1). However, the higher PLI values indicated that Cr, Ni, Pb, Zn, and Cu are the great contributors to the sediment pollutions in the studied river. Higher PLI values were observed in the S3, S4, and S5 sampling site which might be due to the effects of urban activities. Figure 5 represents the geoacumulation index (I geo ) values of the studied heavy metals. Among the studied metals, the geoacumulation index (I geo ) values showed the decreasing order of Cu > Zn > Cr > Ni > Pb > Cd. Among the sites, the range of the geoacumulation index (I geo ) values for Cd, Pb, Ni, Cr, and Zn were 0.01-0.45, 0.21-0.50, 0.14-0.57, 0.24-0.64 and 0.12-0.84 respectively, indicating unpolluted to In turn the geoacumulation index (I geo ) values for Cu were 0.16-2.08 and indicate moderately to heavily polluted sediment. Normalization techniques such as Enrichment factor (EF) are widely used to categorize the metal fractions associated with sediments. The spatial distributions of the calculated EF for each heavy metals were displayed in Figure 6 . The mean enrichment factor (EF) values of all the studied metals suggested their enrichments in the surface sediments of the Toplluha river. Except for the Cd, the enrichment factor value of which was found at a low level, all other metals were in the significant to a high level indicating strong human influence on the metal in sediment pollution. 
CONCLUSIONS
The spatial distribution and variation of contaminants in water and sediments (especially heavy metals) in the water of Toplluha river, were identified on a scientific basis. The water column is the indicator of temporary pollution that can show variation in a short period of time. The sediment of the river represents more steady situations that cannot change rapidly.
A comprehensive understanding of the water quality trend in both the short and long term is very important for the sustainability of the river water. The water quality parameters and their mean values were evaluated according to the WHO water standard (2004), and Dutch Target and Intervention Values (DTIV), 2000 (the New Dutch List). Along the river stream, varying values of the parameter, ranging from S2 to S5 exhibit persistent contamination with the organic and inorganic pollutants, an anionic surfactant, ammonium nitrogen, nitrite and nitrate. Nitrogen found in class II, COD, BOD 5 , Ptot, PO 4 3found in classes from III to V, as well as DO, DOS%, EC and pH found in classes from I to III. Heavy metals in water were in class from I to V, especially in the sample sites S4 and S5.
The characteristics of heavy metals pollution (Cr, Cd, Ni, Zn, Cu, and Pb) in the sediment of the Toplluha river, was investigated using the factors described above. The results demonstrated that the concentration of all heavy metals in the sediment samples was considerably higher than the average shale values except Cd. These higher concentrations of metals can pose a considerable ecological risk in the Toplluha river.
